Bonded magnet NdFeBwas made by mixing aNdFeBpowder (MQP -A) with a liquid epoxy resin (ER). The composition of the sample consisted of 95 wt.%. NdFeB powder and 5 wt.%ER. This mixture is then pressed with pressure about 1.5 ton/cm 2 and it was obtaineda pellet sample with size 40 x 18 x 6 mm. The pellet samples were cured by using drying oven at 80 o C for 2 hours and then the surface for all samples were coated by using silver paint and dried at room temperature for 6 hours. Magnetic properties were characterized by using Permagraph Magnet Physik Germany. The magnetic properties results show that, the 5 wt.% epoxy resin bonded magnet NdFeB has Flux density = 1,500 Gauss, Remanence Br = 5.40 kGauss, Coercivity Hc = 7.86 kOe and Energy product (BH) max = 5.31 MGOe.The purpose of this research is to make bonded magnet NdFeB using 5 % ER and know the extent to which can be applied in making an electric generator (micro). The NdFeB magnets that have been successfully made is used to create a prototype small electric generator (double disk type). The characterization results of small electric generator show that electric generator could produce a dc-current about 0.3A at 400 rpm and voltage 12.60 volt with LED light as load.
Introduction
There are two kinds of magnetic materials such as hard and soft magnet. Both types of magnetic materials are distinguished from magnetic properties especially their coercivity value (Hc). Coercivity of hard magnet is higher than a soft magnet [1] . Fig. 1 shows the hysterysis curve of soft and hard magnetic materials. (10 pt) Here introduce the paper, and put a nomenclature if necessary, in a box with the same font size as the rest of the paper. Productof permanent magnet NdFeB has two kind namely sintered magnet and bonded magnet. The sintered Nd 2 Fe 14 B product is made by sintering process at high temperatureand it has high energy product>30 MGOe [2] . Bonded Magnet NdFeB is called also a composite materials and it is made from mixing of magnetic powder NdFeB and a polymer as binder, then through the stages of the compaction process and aging process on a low temperature (30-200°C) then retrieved bonded NdFeB [3] .Energy product ofbonnded magnet NdFeB is<15 MGOe. Polymerbonded NdFeB permanent magnets are mainly composed of NdFeB permanent magnetic powder and polymeric binders such as thermoplastic polyolefin; polyphenylenesulphide (PPS), polyvinyl chloride (PVC), polypropylene (PP), polyethylene (PE), high density polyethylene (HDPE), polyamide and epoxy resin [3] .The most important advantages of bonded magnets are low weight, complex product shapesand high dimensional accuracy i.e. near-net shape manufacture [3, 4] . In this experiment, epoxy resin (liquid) has been used for the fabrication of bonded magnet Nd 2 Fe 14 B.Permanen magnet Materials (PMs) are used in many different industrial products and for many different functions. As shown in Fig. 2 , the worldwide use of PMs can be divided into seven main areas. Some fast growing applications are HDD, CD, DVD applications, Hybrid & Electric Traction Drives and wind power generators [5] . Fig. 2 . World output for rare-earth PMs by applications [5] Necessity of NdFeB permanent magnet in particular increasing each year primarily for computer hardware needs and energy particularly electric generator for wind power or micro hydro power. In Indonesia, the new and renewable energy is also a priority areas such as energy to replace energy derived from fossil fuel such as coal and PETROL. Wind power plant and micro hydro power plant are being developed primarily in Indonesia as a new and renewable energy resources. Magnetic materials in generators function is to convert mechanical energy into electrical energy [6] . PMs are other energy sources that are often forgottenpeople, even though the energy producedis high enough and without the effects of environmental pollution. Until recently, the need for magnets are always imported from foreign countries.
In this paper will be discussed about the preparation of epoxy resin bonded magnet NdFeB and characterization, also the purpose of this research is to make bonded magnet NdFeB using 5% ER and know the extent to which can be applied in making an electric generator (micro).
Experimental

Preparation of bonded permanent magnet
The bonded magnet NdFeB was made by mixing of magnetic powder NdFeB type MQP-B (95 wt.%) and polymer binder Epoxy Resin (5 wt.%). Both of materials were mixed manually until homogen, then added a hardenner about 0.5% from weight of epoxy resin. The mixed materials were pressed with pressure1.5 ton/cm 2 and obrained a disk sample wuth diametere 50 mm and thicknees 8 mm. The pellet samples were cured by using drying oven at 80°C for 2 hours and then the surface for all samples were coated by using silver paint and dried at room temperature for 6 hours. Magnetization process was done by using impulse magnetizer with voltage bc about 1500 Vdc. The the samples were measured flux magnetic by using Gaussmeter and were characterized magnetic properties by using Permeagraph Magnet Physik Germany.
The making of micro electric generator
The micro electric generator was made by using NdFeB magnet from this experiment. The type of generator is double disk and it is drived manually. The micro generator was made according of design parameter as seen at Table. 1. 
Results and discussion
The bonded magnet NdFeB has been made by using 5wt.%of Epoxy Resin (ER). The composition of polymer (Epoxy Resin) influences properties of bonded magnet such as: mechanical strength, density and magnetic properties [3] . If the ER composition is less than 5%, so the magnetic properties will increase but density and mechanical strength decrease, Conversely, if the composition of the ER is greater than 5%, then the sample bonded NdFeB will become stronger and dense but the magnetic properties will be weakened [3, 7] .The other process parameters as specified for curing time was 2 hours and drying time after coating with silver paint was 6 hours. When, the curing and drying time are less than 2 hours and 6 hours, then the samplesis nothard and the surfaces arestill wet. If the drying time and curing time were more than 2 hours and 6 hours, then the sample is already hard but too long time, so that the optimum time is 2 hours for curing and 6 hours for drying. The magnetic hysteresis loop of sample 5wt.%ER bonded magnet NdFeBis shown in Fig. 3 . According of hysterisys curve or BH-curve as seen at Fig.3 , the magnetic properties of 5wt.% bonded magnet NdFeB can be obtained value of Remanence Br, Coercivity Hc and Energy product (BH)max. The sample bonded magnet NdFeB has enough wide of BH-curve. It indicates that sample is a permanent magnet materials. Table 2 shows value of magnetic properties (Br, Hc and BHmax) and value of measurement flux density. The value of Br from PMs can influence performance of electric generator, more high value of Br, more high performance of electric generator. Small generator has two rotors with diametere 33 mm and one stator with diameter 35 mm as seen at Fig. 4 . This micro electric generator can produce dc-current of 0.3A at 400 rpm and voltage 12.60 volt with load of LED lights. Electricity produced by the generator is still low, it is caused by permanent magnets that are used still has low remanence (Br). If the value of Br of bonded magnet NdFeB can be increased then the resulting electric current generator will increased anyway.It relates with energy product (BHmax) of permanent magnet, if the value of the Br increases, so the value ofBHmax will rise as well. Permanent magnetic material with a high energy product (BHmax) and its application in electric motors and the generator will give a higher magnetic field, and this will have an impact on increasing the power density of the motor or generator [8, 9] .
Conclusion
Bonded magnet NdFeB can be made by using 5wt.% epoxy resin and it has Br=5.40 kGauss, Hc=7.86 kOe, BHmax = 5.31 MGOe and flux density=1,500 Gauss. This bonded magnet NdFeB can be used as component for making of small electric generator (disk type).This proto type electric generator can produce output power about 1.134 Watt at 400 rpm and this prototype of small generator is possible to increase performance with increasing properties of bonded magnet NdFeB. The performance of the electric generator is very dependent on the properties of the permanent magnet are used.
